Differential effects of acute and chronic electroconvulsive shock on the abundance of messenger RNAs for voltage-dependent potassium channel subunits in the rat brain.
The effect of acute and chronic electroconvulsive shock on the abundance of messenger RNAs encoding voltage-dependent potassium channel subunits in the rat brain was determined by in situ hybridization histochemistry with [35S]dATP-labelled oligonucleotides at 6 h, 24 h and three weeks following the last shock. The messenger RNA abundance of two voltage-dependent potassium channel subunits, Kv1.2 and Kv4.2, was altered by electroconvulsive shock but in different ways. In acute electroconvulsive shock experiments, Kv1.2 and Kv4.2 messenger RNA abundance in the dentate gyrus were reduced 6 h following the shock and returned to control levels after 24 h. In chronic electroconvulsive shock-treated rats, Kv1.2 messenger RNA abundance showed similar changes to those in acute electroconvulsive shock: it was reduced 6 h after the last shock and had recovered after 24 h. Kv4.2 messenger RNA abundance in chronic electroconvulsive shock-treated rats, however, showed adaptive changes: 6 h after the last shock there were no changes in its abundance while 24 h after the last shock there was a significant increase in the dentate gyrus. The changes in Kv1.2 and Kv4.2 messenger RNA abundance following electroconvulsive shock were only observed in the dentate gyrus and not in cornu ammonis 1 and cornu ammonis 3 of hippocampus or frontal-parietal cortex. Two other potassium channel subunits, Kv1.1 and Kv1.4, were not affected by either acute or chronic electroconvulsive shock. These findings indicate that acute and chronic electroconvulsive shock affect the gene expression of voltage-dependent potassium channel subunits with specificities for channel type, anatomical region and timing.